A simple and rapid method has been developed for the separation of serum immunoglobulin M (IgM) and IgG. CM Bio-Gel A chromatography was used in the technique, which resulted in an IgM-rich fraction containing 31% of the original serum IgM and <2% of the serum IgG. The procedure was used to detect masked IgM antibodies in patients suspected of having Toxoplasma gondii infections.
The most common serological method for detecting specific immunoglobulin M (IgM) antibody is the indirect immunofluorescence assay (IFA). One of the important limitations in this procedure is the masking of IgM by the presence of higher-affinity and more abundant IgG (1 Separation of IgM from whole serum was accomplished by using a mini-column packed with CM Bio-Gel A (100 to 200 mesh; Bio-Rad Laboratories) equilibrated with 0.01 M phosphate buffer (pH 6.3). The lower half of a 10-ml disposable glass pipette (Coming Glass Works) was used to hold the gel. A typical elution pattern of whole serum from a CM Bio-Gel A column is shown in Fig. 1 . All immunoglobulin levels were determined by rate nephelometry (Beckman Instruments, Inc.). All reagents and procedures were followed as specified by the manufacturer. The highest concentration of IgM (48 mg/dl) was observed in the first peak at an elution volume of 1,400 ,ul. IgA was eluted next, with the highest concentration occurring at a 1,600-,ul elution volume. Initially, the concentration of IgG remained below 20 mg/ dl but showed a marked increase after a 2,000-,ul elution volume. The Blue Dextran was eluted in the volume at 1,400 to 1,800 ,ul. By collecting the first peak (1,400 to 1,800 ,ul), a single fraction was obtained that was rich in IgM but had less than 15 mg of IgG per dl and contained a blue color. This fraction was made physiological with respect to NaCl. The total elapsed time from sample application to elution of the IgM-rich fraction was less than 15 min. The IgM-rich fractions were obtained from 24 consecptive sera positive for T. gondii by IFA with a fluorescein isothiocyanate polyvalent conjugate. In addition, three sera that were negative for toxoplasma antibodies were also tested. All sera tested had similar elution profiles. The 27 serum samples were screened for rheumatoid factor by the latex agglutination test (Calbiochem-Behring Corp.), and only 1 of 27 samples was positive. The IgM and IgG levels The polyvalent, whole-serum, and IgM-rich fraction titers from patients in group I are shown in Table 1 . In each case, the IgM titer in the IgMrich fraction was equal to or greater than that in whole serum. None of the patients was found to have a titer in the IgM-rich fraction lower than that in whole serum. There was no evidence of loss in sensitivity as a result of the fractionation process.
Titers obtained from patients in group II are also shown in Table 1 . In this group, the IgM titer in whole serum was <1:10; however, a positive titer was detected in nine of thirteen IgM-rich samples, and titers of greater than 1:20 were found in five patients. Thus, it appears that the removal of IgG increases the ability to detect specific IgM antibody.
Our separation technique compares favorably with those of other studies in which mini-column chromatography was used. Using a gel filtration procedure, Pyndiah et al. (4) IgM an IgG levels. The separation and quantitation of IgM and IgG can be accomplished in less than 30 min. The detection of specific IgM antibody to T. gondii in IgM-rich fractions of serum but not in whole serum is in agreement with reports of other investigators (2, 4) . Thus, the present procedure has been shown to be useful for the rapid detection of IgM antibody to T. gondii. The application of this separation method to the detection of specific IgM antibody activity in other infections, such as rubella, cytomegalovirus, or herpesvirus, is presently being evaluated in our laboratory.
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